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hysics continues to lag behind the other sciences
in the recruitment and retention of minoritized students like women, and particularly women of colour, to post-secondary degree programs (e.g., [1]).
Reports of ‘chilly climates’ for women [2], unsupportive
classroom environments [3], and characterizations of these
disciplines as masculine [4,5], have provided speculation
as to why the gap persists. Sociocultural researchers have
suggested that the development of a science-identity
(e.g., [6]) or specifically physics identity (e.g., [7,8]) can
influence persistence and success in physics. Researchers
have also found that participation in STEM (Science,
Technology, Engineering, Mathematics) national groups or
campus groups can impact minoritized students’ persistence in physics programs (e.g., [9-13]). The focus of recent
research has thus been on the link between science-identity
formation and the resources students can access through
equity, diversity, and inclusion (EDI) initiatives [12], specifically in physics [14].
EDI-focused STEM clubs and programs have been known
to influence students positively by opening pathways into
STEM fields. Socially and academically supportive networks are built when EDI STEM clubs/organizations
allow minoritized students to feel more connected with a
community of students with similar interests and experiences, and also more connected with the STEM community at large [9,10]. In particular, deficit notions of
minoritized students can be challenged and a positive collegiate racial climate can be established within initiatives
that serve as counterspaces (e.g., [15]). Counterspaces are
described by Ong and colleagues as safe social spaces that
“offer support and enhance feelings of belonging in

Summary
This research essay discusses the potential
that counterspaces—safe spaces for minoritized groups in physics—have to support
students’ persistence in physics. Focussing
on undergraduate and graduate learning
environments, we describe attributes of
counterspaces in physics, and the positive
identity resources (relational, ideational and
material) students can access through them.

STEM” (p. 207). Solórzano et al. [15] suggests that in
these spaces students may vent frustrations by sharing stories; validate their own experiences and learning; and
counter deficit notions of minoritized students (especially
women of colour). By definition, these ‘safe spaces’ “lie
in the margins, outside of mainstream educational spaces,
and are occupied by members of non-traditional
groups” [12]. In their research, Ong and colleagues demonstrated that counterspaces offered opportunities for students to vent frustrations and form networks with other
students, faculty, staff and other allies who shared students’ experiences of microaggressions or discrimination.

A DEPARTMENT AS A COUNTERSPACE
In physics contexts, counterspaces can provide alternatives to the typical learning space in which there are often
limited available identities, and efforts to create a sense of
belonging for minoritized students (e.g., [3]). A study by
Johnson and colleagues [16] demonstrated that while
counterspaces are often situated outside of formal academic spaces, departments themselves can be structured
to act as counterspaces. Johnson and colleagues identified
various features of a physics department shown to act as a
counterspace for women of colour in physics. First, students reported that rather than isolation (a common experience for minoritized students in physics), they found
friendship and support in the department. This was significant for students, especially women of colour, who often
find themselves feeling alone in departments that are predominately populated by men. Minoritized students also
reported that they trusted that their professors would deal
with microaggressions so that they didn’t have to.
Microaggressions are so prevalent in physics cultures that
they are thought to be a significant factor in attrition from
graduate programs for women of colour (e.g., [17]).
Students trusted that their professors would address
microaggressions in classes, or pull aggressors aside to
confront their behaviour. This created a culture of safety
in the classroom and facilitated a sense of belonging for
minoritized students. Finally, Johnson and colleagues
report that professors in this department went out of their
way to create a sense of community among students — a
strategy that is counter to the cultural expectations
for physics departments that have historically been
constructed as competitive and individualistic [5,18].
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A department as counterspace created opportunities for students
to interact with each other and with professors outside of class
time. Students were encouraged to present their own work frequently, and public spaces were provided for students to work
together, in consultation with faculty members. Johnson and
colleagues argue that for this department to be a counterspace,
the departmental members “don’t just leave it to chance that
underrepresented students will get knit into this community”
(p. 359).

students and others in the physics department, and also what
kind of identities were valued by its members. The counterspace also provided material resources to students in that
teaching assistantships were funded to allow students to do the
important work of organizing inreach and outreach that supported others. Funding for the EDI group was provided by the
department and was critical for its functioning. Workload
credit was also granted to faculty members who played organizing roles within the group.

A COUNTERSPACE EMBEDDED IN A
DEPARTMENT

CONCLUSION

Our own research with an EDI group for faculty and students
in a physics department suggests that counterspaces for students (and faculty) provide various resources that can facilitate students’ positive identity work in physics. Our study
(see [14]) investigated the resources made available through
an EDI group (formerly known as a Women in Physics group)
in a physics department at a large, research-intensive university. This EDI group is chaired by a faculty member from the
department, and is provided with financial resources to fund
teaching assistants who run various aspects of the group (outreach and communications/event planning). The group was
established as a working committee to address issues of harassment, microaggressions, isolation and imposter syndrome
(e.g., [19]) that students experienced in the department.
However, our research suggests that although this group was
established as a departmental working group, for the students
participating in it, it operated as a counterspace. This is a positive example of a counterspace that can become embedded in
the departmental structure of a physics unit in ways that provide relational, ideational, and material resources [20] to students. Our analysis suggests that the counterspace provides
relational resources in the form of access to faculty members
outside of class and laboratory time. The counterspace acted
to flatten the prevailing hierarchical structure in the department, and provided opportunities for faculty, students and
staff to interact informally in new ways. Social activities provided students with new opportunities to relate to faculty, and
to approach them with issues related to being a minoritized
student in a department with predominantly male students and
faculty. These new relationships brokered ideational resources
for minoritized students. Whereas celebrated physicist identities tend to be associated with traits like competitiveness, brilliance, and solitary social behaviour [9,21], students reported
being able to see themselves as physicists who are also empathetic community builders. Thus, the EDI group broadened the
kinds of physicist identities that were available to minoritized

To be successful, institutionally-led counterspaces require the
allocation of both human and financial resources. Both of these
types of resources are needed for the creation of forms of
engagement that support students and their relationships with
faculty and with one another. Critical to the success of both of
the counterspaces described in this short paper were the commitments that institutions made to ensuring that faculty and
staff responded to students in ways that validated their experiences. Faculty and staff were resourced in ways that promoted
their own abilities to deflect episodes of microaggressions away
from minoritized students, and to combat isolation by ensuring
that minoritized students had opportunities to engage with each
other and opportunities to access supportive faculty members
outside of class time. It is important to note that the success of
these programs cannot rest on a single faculty member or
administrator. Our analysis [14] suggested that EDI groups like
the WPG could be fragile in structure, if tasks and leadership
roles are not distributed across several faculty members and
staff. The removal of key faculty members or administrators
from leadership positions within the EDI group could lead to a
vacuum of information and support. Thus, the responsibility to
initiate and maintain a successful EDI counterspace requires
commitment from many members of the physics department.
This can be enabled by allocating financial resources (as in paid
student leadership positions, workload credit for faculty members, and workload allocation for staff members) to the operations of the group. It should also entail rotating leadership roles
to ensure that responsibilities are distributed, and structural
holes are not formed when members leave (graduation, sabbatical, etc.). While counterspaces tend to exist on the margins of
mainstream educational spaces, the two examples described
here demonstrate how it is possible to establish these spaces
within the structure of the traditional physics department. The
benefits to students are numerous, but most notably, it can create an opportunity for minoritized students to feel safe in often
hostile physics learning environments, and to begin to imagine
physics futures for themselves.
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